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Fig.1 Structure of oblique taper hole-type wheel centralized

metering device for rapeseed and wheat

e HESR TAEME A7 AP AE R %, 285 8 7 i <
HEAFERNE 2245 5l 2 G 3 326k 50 e gl AT 3R 5
T hih B L5 Bl 3 Al e B L SR TR Bh T A B R Y
J 71 ) R I AR sEARLAL, 58 T A
o BUALECHE Bl 8 TELO AR B AL AMIU i Bl T R, 78
Ml FE A, 7E AR AL b Y b Bl R L AR B sl e AR
ol DX 7 ) RSO A T v A BRI 5 il el
EIEAFHN,
12 BIBEMEITSSHLSN

T LA B ER 9 S 780 L DX /N 22 R AL DX R
RIALs it B W 2, g ORI i 22 34 ) HE il
RIfLEC 45 F R ] 2 Bl L FL S B HE A B =X

B HE A HE R i N5 e 200K Y HE D AR A
H1 2 (D) AT AL FLES AR DG 251 S 4L
M, =2AkaxZn
Mn:lOOnandSQ(lJrc)

m,

eV

L3 B ALIX The type hole zone for rapeseed; 2./ M AL X
The type hole zone for wheat.
2 HABZMREE
Fig.2 Structure of hole-type wheel
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Mechanics analysis of seed carrying process
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Fig.8 Mechanics analysis of seed deliverying process
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1 EXRBEERSKTE
Table 1 Factors and levels of the orthogonal experiment
A FISL R/ O B FE 3 & #/mm C %% /(r/min)
K Level Back rake angle of hole-type Filling height Rotational speed
=¥ Rapeseed /NFZ Wheat =¥ Rapeseed /NF Wheat 2% Rapeseed /NF Wheat
1 10 5 —5 10 10 15
2 20 10 0 15 20 25
3 30 15 5 20 30 35
F2 EXRBARSGRBER
Table 2 The orthogonal experiment scheme and text results
R o 1 2 3 4 5 6 7 8 11
A (AX  (AX (AX  (AX  (BX  (BX K./ % K/ %
Number A B
By B). Oy C) (O (OF
1 1 1 1 1 1 1 1 1 1 3.02 1.13
2 1 1 1 1 2 2 2 2 2 6.68 3.32
3 1 1 1 1 3 3 3 3 3 7.56 5.90
4 1 2 2 2 1 1 1 2 3 6.94 2.46
) 1 2 2 2 2 2 2 3 1 3.19 1.50
6 1 2 2 2 3 3 3 1 2 3.69 3.86
7 1 3 3 3 1 1 1 3 2 2.15 0.40
8 1 3 3 3 2 2 2 1 3 2.81 1.30
9 1 3 3 3 3 3 3 2 1 5.65 1.10
10 2 1 2 3 1 2 3 1 1 1.50 0.50
11 2 1 2 3 2 3 1 2 2 2.86 1.00
12 2 1 2 3 3 1 2 3 3 2.51 1.40
13 2 2 3 1 1 2 3 2 3 5.46 0.98
14 2 2 3 1 2 3 1 3 1 2.09 0.67
15 2 2 3 1 3 1 2 1 2 2.42 1.58
16 2 3 1 2 1 2 3 3 2 2.80 1.94
17 2 3 1 2 2 3 1 1 3 3.14 2.34
18 2 3 1 2 3 1 2 2 1 2.26 2.33
19 3 1 3 2 1 3 2 1 1 2.63 1.42
20 3 1 3 2 2 1 3 2 2 4.21 1.90
21 3 1 3 2 3 2 1 3 3 4.28 2.45
22 3 2 1 3 1 3 2 2 3 6.18 0.54
23 3 2 1 3 2 1 3 3 1 1.11 0.93
24 3 2 1 3 3 2 1 1 2 2.22 1.41
25 3 3 2 1 1 3 2 3 2 1.66 2.95
26 3 3 2 1 2 1 3 1 3 2.78 3.60
27 3 3 2 1 3 2 1 2 1 1.88 3.64
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43 2 Continued Table 2
o 2 3 4 5 6 7 8 11
liffz; N 5 (AX  (AX (AX  (AX  (BX  (BX K./% Ky/%
B, B oF OF OF o
K. 11.69  35.25 34.97  33.55  32.34  27.40  28.58  24.21  23.33
K. 25.04  33.30  27.01  33.14  28.87  30.82  30.34  42.12  28.69
K. 26.95 25.13  31.70  26.99  32.47 35.46  34.76  27.35  41.66
R 16.65 10.12  7.96  6.56  3.60  8.06  6.18  17.91  18.33
Ku 20,97 19.02  19.84  23.77 12.32 1573 1550 17.14  13.22
K 1274 13.93 2091  20.20  16.56  17.04  16.34  17.27  18.36
K 18.84  19.60 11.80  8.58  23.67 19.78  20.71  18.14  20.97
R 823 567 911 1519 11.35  4.05 521  1.00  7.75

1 Note: K, : i3 HE& 52 E 78 5 £ 80 Variation coefficient of stablilty of the displacement for rapeseed; Ky, /N7 fE 52 & 1748 5 £ 50

Variation coefficient of stablilty of the displacement for wheat. I [f] : The same as below.

3 EXREAZNWER
Table 3 Results of analysis of the orthogonal experiment
. . W5 28K U B2 , Y75 22 .
R85 . . 1 B e F
. Variance Sum of squares Mean square F o
Test index . df o Significance
sources of deviations deviation
Sop e 1 s A 18.450 2 9.225 15.159 * %
3 A R ’ e Y
Variation coefficient C 0.927 z 0.463 0.761
of stablilty of the AB 6.558 4 1.640 2.694
displacement for BC 40.064 4 10.016 16.459 * %
rapeseed AC 5.889 4 1.472 2.420
A 4.055 2 2.028 4.921 *
/N R E B 2.164 2 1.082 2.625
LRI/ Ky C 7.309 2 3.654 8.869 * o
Variation coefficient of AR 19.533 n 4.883 11.851 v %
stablilty of the displacement . _
BC 3.522 4 0.881 2.137
for wheat
AC 2.689 4 0.672 1.631
o ox FARWEFEH(P<0.01), » R B FEH(P<0.05), Note: * * is very significant(P<C0.01), * is significant(P<C0.05).
® 4 MFEEZKE BCHEEE
Table 4 Arrangement of factors B and C for rapeseed
Ui H Item Cy Cy Cs
By 3.02+1.50+2.63=7.15 6.68+2.86+4.21=13.75 7.56+2.51+4.28=14.35
B, 6.94+5.46+6.18=18.58 3.19+2.09+1.11=6.39 3.69+2.42+2.22=8.33
Bs 2.154+2.80+1.66=6.61 2.81+3.14+2.78=8.73 5.65+2.26+1.88=9.79
x5 MEEZRE ABBE X
Table 5 Arrangement of factors A and B for wheat
i H Item Ay A, A;
B, 1.13+3.32+5.90=10.35 0.50+1.00+1.40=2.90 1.42+1.90+2.45=5.77
B, 2.46+1.50+3.86=7.82 0.98+0.67+1.58=3.23 0.54+0.93+1.41=2.88
Bs 0.40+1.30+1.10=2.80 1.94+2.34+2.33=6.61 2.95+3.60+3.64=10.19
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Design and test of oblique taper hole-type wheel centralized
metering device for rapeseed and wheat

XING Hechen LIAO Qingxi WANG Lei WANG Du LIAO Yitao WANG Di YU Qi

College of Engineering s Huazhong Agricultural University/Key Laboratory of Agricultural
Equipment in Mid-Lower Yangtze River .Ministry of Agriculture and Rural Affairs ,
Wuhan 430070,China

Abstract An oblique taper hole-type wheel centralized metering device for rapeseed and wheat
without cleaning and protection device was developed to satisfy the requirements of planting rapeseed
and wheat in the middle and lower reaches of the Yangtze River in China,and to improve the efficiency of
the planter and simplify the structure of the planter. The key component of the metering device was the
hole-type wheel designed with two rows of staggered holes for rapeseed and three rows for wheat.An ob-
lique tapered hole structure was developed to prevent seed from plugging holes and reduce the damage
rate of seed. The mechanical model of filling,carrying,throwing,and delivering seed were established. The
results showed that the minimum height of the seed filling was 10 mm lower than the reference height.
The rationality of the device structure was verified. The maximum seeding angle of rapeseed and wheat
reached 40.8° and 34.4° when the back angle of the hole ranged from 0° to 30° and from 0° to 15°, respec-
tively. The angle between the seed tube and the horizontal plane should be no less than 33°, The results of
orthogonal test showed that the back angle of the hole was 20°, the filling height was the reference
height,the rotation speed was 20 r/min for rapeseed. The back angle of the hole was 5°,the filling height
was 20 mm, the rotation speed was 15 r/min for wheat. The variation coefficient of the consistency of
each line displacement was less than 6.00% for rapeseed and 6.32% for wheat. The coefficient of varia-
tion of total displacement stability was less than 1.25% for rapeseed and 1.00% for wheat. The damage
rate of both rapeseed and wheat was less than 0.5%.The results of field test showed that both rapeseed
and wheat had good sowing.It will provide a reference for designing the structure of mechanical seed me-
tering device for rapeseed and wheat.

Keywords dual purpose seed metering device; oblique hole-type wheel; damage rate; multi-row
seeding; rapeseed; wheat
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